Does fish consumption protect against coronary heart disease? If so what are the mechanisms for such protection and how much fish (and of what types) would need to be consumed? Atherosclerosis is apparently rare among Eskimos on a tradititional diet of seal, caribou, and fish but not among those on a western diet.' Necropsy data showed that atherosclerosis was less severe in Canadian Eskimos2 than in white Canadians. From an analysis of hospital records Kromann and Green concluded that acute myocardial infarction was extremely rare amongst Eskimos from the West Coast of Greenland who still eat large amounts of seafood.3 The reliability of the mortality statistics for Eskimos may be questioned owing to a high mortality rate from accidents (for example through falling into holes in the ice) and a low necropsy rate. Cardiovascular mortality rates in Japanese fishermen, however, are reported to be lower than in Japanese farmers.4 Fish based diets provide more protein, less saturated fat, and a different type of polyunsaturated fat than the average western diet.
food.6 Eicosapentaenoic acid and docosahexaenoic acid can influence the metabolism of lipoproteins and eicosanoids (prostaglandins, thromboxanes, prostacyclins, and leukotrienes) in a way that might afford protection from coronary artery disease.
Dietary values
Before discussing the various studies that have investigated the effects of fish or fish oil consumption, it is necessary to relate these studies to the amounts of eicosapentaenoic acid and docosahexaenoic acid provided by these foodstuffs. The fat content of fish varies seasonally, geographically, and by species67 and is dependent on the marine food chain. White fish (cod, coley, plaice, haddock) contain about 1% fat by weight and oily fish (trout, salmon, mackerel, herring, pilchard, and sardine) contain 5-25% fat, depending upon when they are caught. In oily fish between 10% and 15% of the dietary energy is saturated fat compared with 1-2% in white fish. On an isocaloric basis oily fish provide about two to three times as much eicosapentaenoic acid and docosahexaenoic acid as white fish; 100g of oily fish provides about 200 kcal (837 kJ), 1 g of eicosapentaenoic acid and 0.5-2 g of docosahexaenoic acid depending upon species; 100 g of white fish provides 96 (20:4cw6) , which have opposing effects in different locations, are believed to regulate platelet behaviour at the site of injury: thromboxane A2 produced by platelets causes platelet aggregation and vasoconstriction; prostacycline PGI2 produced by the vascular endothelium counteracts the effects of thromboxane A2. Coronary atherosclerosis decreases the capacity of the endothelium to produce prostacyclin so that the balance between thromboxane and prostacyclin is altered in a direction that increases the risk of coronary thrombosis.25 This view is supported by the observation that aspirin, which inhibits cyclo-oxygenase, halves the risk of myocardial infarction in patients with unstable 26 angina. 6 Arachidonic acid is also converted to other important metabolites by platelets and neutrophils via the lipoxygenase pathway, which is not inhibited by aspirin. These metabolites, particularly leukotriene B4, are strongly chemotactic for leucocytes and may be responsible for the massive leucocyte migration into the myocardium that occurs in the vicinity of an experimental coronary occlusion. The ability of eicosapentaenoic acid to partially inhibit both cyclo-oxygenase and lipoxygenase pathways may explain why the infarct volume in dogs in which myocardial infarction was experimentally induced was lower in those treated with fish oil than in controls. 24 Dietary eicosapentaenoic acid and docosahexaenoic acid displace arachidonic acid from membrane phospholipids. 1l 27 They also decrease the conversion of linoleic acid to arachidonic acid. 28 This incorporation of eicosapentaenoic acid into the erythrocyte membrane is accompanied by a reduction in whole blood viscosity and an increase in erythrocyte deformability29-phenomena which are unrelated to eicosanoid production. In subjects given large amounts of fish or fish oil (usually in excess of 15 g/day), however, the capacity to produce thromboxane A230-32 and leukotriene B433 is also reduced, but the urinary excretion of prostacyclin PGI2 metabolites is not decreased32 34 tively small quantities of fish in the diet can contribute greatly to the total intake of retinol, vitamin D, taurine, and selenium. Consequently, fish might be providing some other yet to be identified protective factor. Selenium is a possible candidate, especially as selenium supplements prolong template bleeding time54 and low serum selenium concentrations are associated with increased risk of coronary heart disease. 55 Kromhout et al recently claimed that eating fish once or twice weekly might reduce the risk of coronary heart disease. 56 In this prospective study a reduction in risk was found with an average daily intake of 30 g fish (two thirds white fish, one third oily), an amount that would provide far less eicosapentaenoic acid and docosahexaenoic acid than the minimum shown to influence either plasma lipid concentrations or eicosanoid production. This effect was independent of other known risk factors such as smoking, blood pressure, and plasma cholesterol concentration. The protective influence of fish consumption has been confirmed in one study in the United States57 but not in studies in Hawai58 or Norway59 where fish was consumed more frequently. In most cases the habitual diet of the subjects was assessed by a single 24 hour dietary recall. The assumption that one single dietary measurement is representative of an individual's diet over the next twenty years is dubious especially as food consumption patterns are continually changing. The association between modest fish consumption and protection from coronary heart disease requires further confirmation and must be assessed in the light of total mortality statistics. It is also necessary to consider which foods were replaced by fish.
Despite these uncertainties it makes good sense to encourage people to eat more fish, but not fried or salted, in place of foods with a high content of saturated fat (such as cheese, meat products, and fatty meats). Such a change would also be in accord with the current dietary guidelines for the prevention of coronary heart disease.60
